CHRONIC TOXICITY SUMMARY

1,4-DICHLOROBENZENE

(p-dichlorobenzene; di-chloricide; p-dichlorobenzol; Paradow; Paramoth; Parazene; p-chlorophenyl
chloride)

CAS Registry Number: 106-46-7
l. Chronic Toxicity Summary

Inhalation reference exposure level 800 pg/m® (100 ppb)
Critical effect(s) General effects (reduced body weights and food
consumption) in rats
CNS effects (tremors) in rats
Respiratory/dermal effects (nasal and ocular discharge) in
rats
Liver effects (increased liver weight) in rats, and
Kidney effects (increased kidney weight) in rats.
Hazard index target(s) Nervous system; respiratory system; alimentary system;
kidney

. Chemical Property Summary (HSDB, 1997; CRC, 1994)

Description White crystals, monaoclinic prisms

Molecular formula CsH4Cl,

Molecular weight 147.01 g/mol

Boiling point 174°C

Melting point 52.7°C

Vapor pressure 10 torr @ 54.8°C

Solubility Soluble in chloroform, carbon disulfide, alcohal, ether,
acetone, benzene

Conversion factor 1 ppm = 6.0 mg/m? at 25°C

. Major Usesand Sour ces

Commercial grade 1,4-dichlorobenzene (1,4-DCB) is availablein the USA as atechnical grade liquid,
typically containing a small percentage (>0.1% by weight) of meta (1,3-DCB) and ortho (1,2-DCB)
isomers; as a solution in solvent or oil suspension; or as crystalline material pressed into various forms
(HSDB, 1997). Besidesitsrole as an intermediate in the synthesis of various organics, dyes and
pharmaceuticals, 1,4-dichlorobenzene is used as a space or garbage deodorizer for odor control. The
insecticidal and germicidal properties of 1,4-dichlorobenzene are used to control fruit borers and ants,
moths, blue mold in tobacco seed beds, and mildew and mold on leather or fabrics. In 1996, the latest year
tabulated, the statewide mean outdoor monitored concentration of 1,4-DCB was approximately 0.15 ppb
(CARB, 1999). The annual statewide industrial emissions from facilities reporting under the Air Toxics
Hot Spots Act in California based on the most recent inventory were estimated to be 30,577 pounds of
dichlorobenzene (CARB, 2000).

V. Effects of Human Exposure

Case reports of human exposure to 1,4-DCB include malaise, nausea, hepatic manifestations (yellow
atrophy and cirrhosis), proteinuria, bilirubinuria, hematuria, and anemia. A woman exposed to 1,4-DCB



for 6 years developed central nervous system effects, including severe cerebellar ataxia, dysarthria,
weaknessin all limbs, and hyporeflexia (U.S. EPA, 1985).

No epidemiologic studies of 1,4-DCB exposures were |located.

V. Effects of Animal Exposure

Rats, rabbits and guinea pigs were exposed to 0, 96, 158, 341 or 798 ppm (0, 577, 950, 2050 or 4800
mg/m°) 1,4-DCB by inhalation 7 hours/day, 5 days/week for 6-7 months (Hollingsworth et al ., 1956). High
dose animals showed marked tremors, weakness, |oss of weight, eye irritation and unconsciousness. Liver
and kidney changes included cloudy swelling and centrilobular cellular degeneration (liver). In another
inhalation study in rats animals were exposed to 0, 75 or 500 ppm (0, 451 or 3006 mg/m°) for 5 hours/day,
5 days/week for 76 weeks (Riley et al., 1980). The authors found increased kidney and liver weightsin the
high dose group. Thus 75 ppm was aNOAEL . Studieswith oral exposureto 1,4-DCB, including the NTP
(1987) chronic bioassay study (maximum dose of 300 mg/kg-day), have also found an increased incidence
of renal and hepatic lesions (cellular degeneration and focal necrosis).

Three inhal ation reproductive studies, one in rabbits (Hayes et al., 1985), one in mice (Anderson and
Hodge, 1976), and one in rats (Chlorobenzene Producers Assn., 1986), found minimal reproductive effects.
In rabbits exposed on days 6-18 of gestation to 100, 300, and 800 ppm 1,4-DCB, only the differencesin
percentage of implantations resorbed and in percentage of litters with resorptions were significantly
increased and only in the 300 ppm group (Hayes et al., 1985). No reduction in reproductive performance
was observed in mice exposed to 0, 75, 225, or 450 ppm 1,4-DCB for 6 hours/day for 5 days (Anderson
and Hodge, 1976).

In atwo-generation reproductive study (Chlorobenzene Producers Association, 1986), Sprague-Dawley rats
P1 (28/sex/group) were exposed to 0, 50, 150 or 450 ppm (0, 301, 902, or 2705 mg/m®) of 1,4-DCB vapor,
6 hours/day, 7 days/week for 10 weeks, and then mated for 3 weeks. The second generation F1 weanlings
were exposed to 1,4-DCB for 11 weeks and then mated. No developmental abnormalities were observed in
pups examined. At 450 ppm significant decreases in live births, pup weights, and pup survival were seen in
both the F1 and F2 generations. Non-reproductive effects observed in the parental males in the 150 and
450 ppm groups included significantly increased liver and kidney weights. All dose levels caused hyaline
droplet nephrosis in post-pubescent males; but this change was associated with the formation of alpha-2u-
globulin, an abnormality considered specific for male rats with no relative human significance (U.S. EPA,
1991). The Chlorobenzene Producers Association reproductive study was chosen by the U.S. EPA to
derive the RfC.



VI. Derivation of Chronic Reference Exposure L evel

Sudy Chlorobenzene Producers Association, 1986

Sudy population Sprague-Dawley rats (28 rats/sex/group)

Exposure method Discontinuous whole-body inhalation exposures (0, 50, 150
or 450 ppm)

Critical effects Reduced body weights and food consumption; tremors;
nasal and ocular discharge; increased liver and kidney
weights

LOAEL 150 ppm

NOAEL 50 ppm

Exposure continuity 6 hr/day for 7 days/week

Average experimental exposure 13 ppm for NOAEL group (50 x 6/24)

Human equivalent concentration 13 ppm for NOAEL group (gas with systemic effects, based

on RGDR = 1.0 using default assumption that lambda
(a) = lambda (h))

Exposure duration 10 weeks

LOAEL uncertainty factor 1

Subchronic uncertainty factor 3

I nter species uncertainty factor 3

Intraspecies uncertainty factor 10

Cumulative uncertainty factor 100

Inhalation reference exposure level 0.1 ppm (100 ppb, 0.8 mg/m®, 800 pg/m?)

The chronic REL for 1,4-dichlorochlorobenzeneis also the U.S. EPA RfC. OEHHA agrees with the
U.S.EPA analysis. A 3-fold subchronic uncertainty factor (instead of 10) was used by U.S. EPA because of
data suggesting limited progression of hepatic lesions (Riley et al., 1980). Ten weeks are also greater than
8% of arat'stwo-year lifetime and thus in accord with OEHHA' s use of a subchronic UF of 3 (OEHHA,
2000).

For comparison, Riley et al. (1980) found a chronic NOAEL of 75 ppm for kidney and liver effectsin rats,

which is equivalent to 11.2 ppm continuous exposure. Use of an RGDR of 1 and atotal UF of 30 (3 for
interspecies and 10 for intraspecies) resultsin a REL estimate of 0.4 ppm.

VII. Data Strengthsand Limitations for Development of the REL

The major strengths of the REL for 1,4-dichlorochlorobenzene are the observation of a NOAEL and the
demonstration of a dose-response relationship. The major uncertainties are the lack of human data and the
lack of chronic, multiple-species health effects data.

VIIl. References

Anderson D, and Hodge MCE. 1976. Paradichlorobenzene: Dominant lethal study in the mouse. ICI Report
No. CTL/P/296. November.

CARB. 1999. California Air Resources Board. Toxics Air Quality Data. Substance Chooser. Para-
Dichlorobenzene. Available online at http://www.arb.ca.gov/agd/toxics.htm

CARB. 2000. California Air Resources Board. California Emissions Inventory Development and Reporting
System (CEIDARS). Data from Data Base Y ear 1998. February 12, 2000.



CRC. 1994. CRC Handbook of Chemistry and Physics, 75th edition. Lide DR, ed. Boca Raton, FL: CRC
Press Inc.

Chlorobenzene Producers Association. 1986. Parachlorobenzene: Two-generation reproduction study in
Sprague-Dawley rats. Study 86-81-90605. MRID No. 411088-1.

Hayes WC, Hanley TR, Gushow TS, Johnson KA, and John JA. 1985. Teratogenic potential of inhaled
dichlorobenzenesin rats and rabbits. Fundam. Appl. Toxicol. 5(1): 190-202.

HSDB. 1997. Hazardous Substances Data Bank. TOMESO Vol. 33. Denver, CO: Micromedex, Inc.
(edition expires 7/31/97)

Hollingsworth RL, Rowe VK, Oyen F, Hoyle HR, and Spencer HC. 1956. Toxicity of
paradichlorobenzene: Determinations of experimental animals and human subjects. AMA Arch. Ind.
Health. 14: 138-147.

NTP. 1987. National Toxicology Program. Toxicology and carcinogenesis studies of 1,4-dichlorobenzene
in F344/N rats and B6C3F1 mice (gavage studies). NTP TR 319. NIH Publ. No. 87-2575.

OEHHA. 2000. Office of Environmental Health Hazard Assessment. Air Toxics Hot
Spots Program Risk Assessment Guidelines. Part I11. Technical Support Document for
the Determination of Noncancer Chronic Reference Exposure Levels. Available on-line
at http://www.oehha.ca.gov

Riley RA, Chart IS, Doss A, Gore CW, Patton D, and Weight TM. 1980. Para-dichlorobenzene: Long-term
inhalation study in the rat. ICI Report No. CTL/P/447. August, 1980.

U.S. EPA. 1985. U.S. Environmental Protection Agency. Health Assessment Document for Chlorinated
Benzenes. EPA/600/8-84/015F. Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office. Cincinnati, OH: U.S. EPA.

U.S. EPA. 1991. U.S. Environmental Protection Agency. Alpha-2u-Globulin: Association with Chemically
Induced Renal Toxicity and Neoplasiain the Male Rat. EPA/625/3-91/019F. Prepared for the Risk
Assessment Forum, U.S. EPA, Washington, DC 20460. [as cited in U.S. EPA, 1994.]

U.S.EPA. 1994. U.S. Environmental Protection Agency. 1994. Integrated Risk Information System (IRIS)
Database. Reference concentration (RfC) for 1,4-Dichlorobenzene. Available online at
http://www.epa.gov/ngispgm3/iris



